Background: Occupational skin diseases are among the most prevalent work-related diseases. The Nordic Occupational Skin Questionnaire (NOSQ-2002) is a useful standardized epidemiological tool which enables screening of occupational skin diseases. The objective of this study was the translation and cross-cultural adaption of the NOSQ-2002 into German with particular attention to the clarity, comprehensibility and appropriateness of the translated version.
Background
In many industrialised countries occupational skin diseases are among the most prevalent work-related diseases [1] [2] [3] [4] [5] . For instance, in Germany, "severe or recurrent skin diseases which have forced the person to discontinue all activities that caused or could cause the development, worsening or recurrence of the disease" (occupational disease No. 5101) represents the most commonly reported suspected occupational disease [1] . Comprising 596 (35.3%) of all recognized occupational diseases (n = 1.687), it is also the most frequent one leading to a discontinuation of all damaging activities [6] . However, there is a huge discrepancy between reported and recognized cases, with only 596 (2.4%) of the 24.805 suspected cases reported in 2012 being recognized as occupational skin diseases [6] . There are two reasons for this discrepancy. Firstly, some reported cases are not pursuant to German insurance laws. Secondly, the success rate of secondary prevention measures (e.g. optimized dermatologist procedure) is very high [7] .
In order to enact prevention measures efficiently, an early screening which enables timely intervention is essential [8] . Early screening also ensures diagnosis of diseases in early stages where treatment is likely to be more beneficial. In addition, it helps to identify workrelated and non-work-related exposures that increase the risk of disease (e.g. allergens, working with gloves).
However, currently no standardized instruments are available in German to allow such a screening. The Nordic Occupational Skin Questionnaire (NOSQ-2002), created by the Nordic Occupational Skin Questionnaire Group in 2002 is a recognized international standardized instrument for the assessment of occupational and nonoccupational risk factors for skin diseases, as well as the prevalence and course of skin diseases with occupational relevance [9, 10] . The NOSQ-2002 exists in a short and a long version. The original English version has already been translated into Danish, Finnish, Icelandic, Swedish, Spanish and Catalan [11] , allowing the comparison of epidemiological data between studies and countries [9] . However, its use in Germany is limited due to the lack of a German version.
Thus, the aim of this study was to cross-culturally translate and adapt the two versions of the questionnaire with a particular emphasis on comprehensibility, clarity and appropriateness (e.g. time to complete, relevance).
Materials and methods

The NOSQ-2002 questionnaire
Within the NOSQ-2002 project of the Nordic Occupational Skin Questionnaire Group, a short and a long questionnaire (NOSQ-2002/SHORT and NOSQ-2002/LONG) were developed to be used in the general population. They have been compiled by using existing questionnaires and experience [9] . The NOSQ-2002/SHORT consists of 13 questions with four categories and can be used for the screening and monitoring of hand and forearm eczema (e.g. in a certain population group or at a certain workplace). All questions in the NOSQ-2002/SHORT are also included in the long version. The NOSQ-2002/LONG includes 57 questions grouped into 10 dimensions and is designed for occupational skin disease or hand eczema research. It is a pool of questions which can be chosen according to research needs and specified to particular population. An overview on the 10 dimensions (NOSQ-2002/LONG) is shown in Table 1 [9, 11] . 
Translation and cross-cultural adaptation
The goal of the cultural adaptation process is to reach a maximum accordance between the target version and the original English questionnaire. However, a linguistic translation of high quality is not sufficient. The challenge is to adapt the instrument in a culturally relevant and comprehensible manner, while retaining the content and meaning of the original questions [12] . In the literature, different translation approaches of instruments into other languages and cultures have been described [13] [14] [15] . The translation process of the NOSQ-2002 shown below was carried out according to the guidelines of the Principles of Good Practices of the International Society for Pharmacoeconomics and Outcomes Research (ISPOR) [15] . ISPOR formed the Translation and Cultural Adaption group (TCA group) which reviewed evidence from current practice as well as literature and existing guidelines. The report of the results of the review describes the principles with associated explanations and outlines the potential risks of non-observance [15] .
After obtaining permission from the authors of the original version to translate the NOSQ-2002 into German, the translation process was carried out according to the steps outlined in Figure 1 English speakers (JH, JB) with fluency in German back into English. Both of the translators were living in Germany. However, one translator's mother tongue was British English, whereas the mother tongue of the other speaker was American English. One of the translators had experience in occupational medicine research while the other translator had no background knowledge, ensuring high quality-control of the translation. IV. Back translation review: Both independent back translations were compared to the original version of the questionnaire by the project coordinator (MG) to ensure the conceptual equivalence of the translated version. If there were discrepancies detected by the project coordinator, the expert committee (already mentioned within step II. Reconciliation) again took a decision by consensus. V. Harmonization: Within the fifth step all translations and the original version were compared with each other by the project coordinator (MG) to detect possible discrepancies. If discrepancies were detected, the expert committee (JS, CA & AS) came together to take a decision by consensus. By clearing these discrepancies the conceptual equivalence and the high-quality of the translation were furthermore ensured. The harmonization resulted in a German version of the questionnaire (target version-2) that was ready to be tested.
VI. Cognitive Debriefing:
In order to test the comprehensibility and acceptability of target version-2, cognitive interviews were performed [12, 16, 17] . The interviews were assisted by a trained interviewer (LS) who first explained the nature of the questionnaire as well as the aim of the study and obtained participants' informed consent. Both patients with dermatological complaints and healthy subjects were involved.
First all participants completed the long version of the translated questionnaire, which includes all of the questions asked in the shorter version, on their own. The participants had the opportunity to comment after each question and in relation to the questionnaire as a whole. For the sake of completeness it was supplemented that "don't know" is always ☐0.
German version:
Achten Sie nicht auf die Zahlen nach den Kästchen. "Nein "ist immer ☐1, "ja" ist ☐2 und "weiss nicht"ist ☐0. Die anderen Kästchen sind von 3 an nummeriert. G5 What is your present occupation? Some people did not understand the difference between questions G5 and G6. A short explanation was supplemented to clarify that within G5 the "job title" is meant.
G4
German version
G5 Was ist Ihr derzeitiger Beruf (Berufsbezeichnung)?
A1 Have you ever had an itchy rash that has been coming and going for at least 6 months, and at some time has affected skin creases?
People need an example for what is meant with "itchy rash". Two examples were supplemented (e.g. eczema, atopic dermatitis etc.).
German version:
A1 Hatten Sie jemals für mindestens 6 Monate einen juckenden Hautausschlag wechselnder Ausprägung (z.B. Ekzem, Neurodermitis etc.), der irgendwann auch Hautfalten betroffen hat?
D1 Have you ever had hand eczema? For classification people need a clarification of signs and symptoms of the disease. A short definition and the main symptoms of hand eczema were supplemented (non-contagious inflammation of the skin on the hands; symptoms: itching, erythema, blistering, cracks). People did not know what to answer if the eczema "always" improves when they are away from work. A new category "yes, always" was supplemented.
No German version:
They also had the chance to consult the interviewer if they had difficulty in understanding questionnaire content. All written and oral comments and questions were recorded and taken into account while reviewing the new translated instrument. After completion of the questionnaire, the interviewer conducted a semi-standardised interview with each participant using four self-developed questions regarding the comprehensibility, acceptability and applicability of the translated instrument.
VII. Review of the cognitive debriefing: Within this seventh step the results of the cognitive debriefing were implemented in order to produce a first final version. All of the completed questionnaires, comments and replies were taken into account in order to detect potential misunderstandings, e.g. words that were not familiar to the participants, misleading instructions or ambiguities. VIII. Proofreading: Lastly, the final version was proofread by the project coordinator to detect potential errors (e.g. orthography and grammar) that were missed within the translation process.
Results
Cognitive debriefing
The comprehensibility of the questionnaire was tested with a total of 18 persons (healthy and skin disease afflicted) with diverse socio-demographic characteristics. It was a very heterogeneous sample regarding sex, age and occupation (Table 2) . By choosing this diverse group it can be ensured that the questionnaire is comprehensible for a wide range of people. The questions utilised within the semi-standardised interview as well as the corresponding results are shown in Table 3 .
The entire cognitive debriefing took about 30 minutes on average per person (completion of the NOSQ-2002/ LONG including interview). However, there was a sizeable variation in time needed, strongly depending on the individuals. Some persons rated the processing of the survey instrument as very time-consuming.
Overall, the questionnaire was well understood by all 18 participants. The questionnaire was considered relevant, appropriate and easy to understand. Only few questions were partly difficult to understand for the participants and required modifications. Mostly, more explanations were necessary for a better understanding, several technical terms were generalised or new answer categories were supplemented. All modifications made are shown in Table 4 .
NOSQ-2002: German version
As a result of the translation process, a long and short German version of the NOSQ-2002 is now available at www.nrcwe.dk/NOSQ. Thereby, an instrument for the self-evaluation of skin diseases and work-related as well as non-work-related exposures is now available for German-speaking regions.
The short questionnaire includes questions that can be used for the screening and supervision of work-related skin diseases, i.e. in a particular population or workplace.
The long version contains further details about demographic factors, occupational career, history of atopic symptoms, self-reported hand-and forearm eczema as well as contact urticaria, skin symptoms, skin-tests, exposures and overall health. These details can be used for research comparing exposures and skin diseases in different countries or to assess the epidemiology of skin diseases in general.
Discussion
With the German translation of the NOSQ-2002 presented here, the long and short version of the questionnaire is now available in nine different languages (Danish; English; Finnish; Icelandic; Swedish; Catalan; Norwegian; Spanish and German). Following the seven steps of the cross-cultural adaptation guidelines outlined in the Principles of Good Practices by the ISPOR [15] , the equivalence of the German questionnaires and the original English versions has been ensured. The translated questionnaires are comprehensible for German participants with respect to language as well as cultural context. To achieve this, only few modifications of the English version were necessary. In particular, the clarity and ease of processing of the questionnaire by the participants was given precedence. Regarding future application, it can be already stated that the long version of the questionnaire was frequently considered to be very time-consuming by the participants. Therefore, in order to not affect response rate, it should be carefully considered which version of the questionnaire is appropriate for a particular purpose. As part of the introduction, it should also be made clear that not all participants need to answer all of the questions. For example, individuals without hand eczema do not need to answer questions specific to hand eczema and can move on to the next set of questions. It is likely that this will also lead to a greater willingness to participate. These two issues are not limited to the German questionnaire, but apply to the usage of the NOSQ-2002 in general.
Recently, squamous cell carcinoma of the skin caused by solar UV-exposure has been identified as a new occupational skin disease in Germany [18] . The NOSQ-2002 does not include appropriate questions about skin cancer, occupational UV-exposure or signs of damage of the skin through UV-exposure.
The translation and cross-cultural adaptation of the NOSQ-2002 is the first step to obtain a standardized instrument for collection of epidemiological data on work-related skin diseases in Germany. In order to meet scientific standards, the questionnaire's quality still must be investigated. To this end, the testing of the measurement properties (validity, reliability etc.) is essential and planned in future work (at least of the short version). The validity of the instrument will be tested within the fieldwork of the occupational health service of a German university medical centre. In this context, patients of this ward will be interviewed consecutively. The results of the survey will be compared with a medical examination of each patient (gold standard). The instrument's test-retest reliability will be tested by comparing the answers from the same respondents at two time points (interval of two weeks).
The NOSQ-2002 has already been used in many international studies on occupational skin diseases including, e.g. Denmark [19] [20] [21] [22] [23] , Finland [24, 25] , the Netherlands [26] and the USA [27, 28] . With the German version of the NOSQ-2002, the collection of standardized data on this important occupational disease will be possible in Germany as well. In addition, it will be possible to compare existing data between studies as well as countries. This will provide new opportunities for describing the epidemiology of occupational skin diseases and help evaluate prevention measures.
Furthermore, the differences in occupational skin diseases between different countries can be detected. Thus the impact of different exposure levels or different working methods on the risk of acquiring occupational skin diseases can be examined. This can indicate again new approaches for the decrease of harmful exposures to improve the prevention of work-related skin diseases [9] .
Conclusion
A linguistically validated version of the NOSQ-2002 is now available for German speaking regions. This is a prerequisite for future assessments of occupational skin diseases in accordance with international standards. Further research is necessary to examine the psychometric properties of the German NOSQ-2002. After final adaptation, the German version of the NOSQ-2002 will enable the standardized assessment of skin diseases in occupational settings in Germany and German speaking countries.
